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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the life of a battery by using an electrolyte composed of a non-aqueous solvent and 
lithium salt, and having a leakage current value below a specific value per a specific amount of natural graphite. 
SOLUTION: A non-aqueous electrolyte is composed of a non-aqueous solvent and lithium salt and has a leakage current value 
of below 0.25 dA per natural graphite of 1 mg. The non-aqueous electrolyte of 3 g to natural graphite of 1 g is allowed to exist 
in an electrochemical element composed of an electrode including natural graphite as an active material, and another electrode 
including metallic lithium as an active material, voltage of 0.01 V is applied thereto at 60" 0. and current flowing after 25 hours 
from the start of the application of voltage is measured as a leakage current value preferably. The non-aqueous solvent is 
preferably composed of 95-99.99 wt% of cyclic carbonic ester and/or chained carbonic ester, and 0,01-5 wt.X of a compound 
capable of being hardly soluble in the electrolyte when it is electrochemically decomposed. A non- aqueous secondary battery 
consists of a negative electrode composed of a carbon material capable of doping and dedopihg a lithium ion. a positive 
electrode and the non-aqueous electrolyte. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www19.ipdLncipi.go,jp/PA1/result/detail/main/wAAAzmayOdDA41 305723 



2005/08/04 



(0 

a9)B*Ht*W;t (JP) «2> ^ in 4# 1^ ^ ^ ^A) (ll)«*irWH4iH»^ 

#M2001 -57234 
(P2001-57234A) 



(43)^H H ¥riE13^p 2 fl27B (2001. 2. 27) 



(SDInta' 




F I 


f-73-r(^) 


H 0 1 M 10/40 




HO IM 10/40 A 5H0 0 3 


4/58 






4/58 5 HO 2 9 








M^^BoftS OL 8 H) 




1 

««3pil-232211 


(71)aiHA 


000005887 










(22)ttinS 


Tritll¥8^19B(1999,8. 19) 










(72)«i«« 










=F«*tt^ilWifi«^fiz::-^580»32 = 














(74)«3aA 


100075524 
















^) 5H003 AA03 AA04 BA07 BBOl BB12 








BDOO BD04 








5H029 AJ04 AJ05 AK02 AK03 AK05 








AK16 AL06 AL07 AU02 AU03 








AM04 AM05 AM07 CJ08 CJ16 








CJ28 EJll HJOl HJ17 


(54) ixm<o^m 









(57) mm 



J 

»iir^m^mi\ztmo:)4^7i^mmm. 

h. ti-;ux5^u>;^-3}^:^-h, ^*-x-U-r>S. SI 
^ ^ ;i <h ^: ^: T ^ 2 ^ 3 I2m(7)#*m 

i--4<D\^^'rtii^^{zt^m<D$^7^mmmii^^tsz,t^i^ 

[0 0 0 1 ] 

m\&-:kmm\zmL. ^omm\z\t. mmm^^i^±^ 
'^rzW7i^nmm^j:iS'tn^m\^^rz=~'Amm\zmT^. 

to 0 0 2] 

[0 0 0 3] t<D^j ^0 i.'i :t>-'Am,m\z^t>n^m 



(2) #H 2001-57234 

Fi. LiPF6> LiCI04, LiAsFe, LiCFjS 

[0 0 0 4] ^fz. 'J'^OA-(:t>-'Amm<D^mt\y 

T{t. u^^7AcDKja. wiitbf)^'^mfjimmvim^^\zM 
^^^nx^o. M:i^^iz\mmm^m^mt4^^Bnm^ 
^mt\z^m^rix\.^^. m.mn^m^m\t. (o 

fc-:>T, $^&nmmmm. (002) momrt^mi)^ 

^^n^^ ^ }m^\z^t\^t\^^'z>rzmM.i^^$>^. 
[0 0 0 5] :i<o^oummWLt^mt^^mi.ftnf^ 

Ttl. V]^^mm\zmm.(0'&yx:i^mK):t^i^^^Z^^<. 

^<D^(o%&m.i^m^^yvi)^%x,ik^. mz. m.m^ 
a(oiSim^B^^m^m^^m\z^m\^. i^:\^mm:t\^x 

^t. ^m,m\z^m<Dmyx:^mK)^^fim{.<i^ziy). u 

^^-i^ A -f :t >cD^$[i-\(0|f AjK^;^^ (h A. cif iiff L ;^<f 

[0 0 0 6 ] :z(Drzisb\z. n7i^mm^\.xi^ux\tmw 
x^^i)^. '&7t^mK)^-f)mm,mz^z,K>\z<\,^jL^u 

-h^nn^^nx^^^. 

[0 0 0 7 ] m^(;:)i^M«SF4#i4^5T5*mi^<^;i/l#tt 

mK)^^tmn\z^mvx'i^z:^mm-^(D%WLmK^>m\i 
^^mzi^t\^^(Dx. n%^mKmzj^^j^mmmt^WL 

ti. m,m±.xow>un.%i^mK^^^iLm\zm'^T^z, 
ti\tx^u\^^. it-ox. ^(Dj:z)umm(ommmf)^^^f)^ 
fji^fiFmxmm±(DWi(i>um%f^mKJt^^i^mL. mm 

^rzi^ti^^tix\^^rj:\^^<D^miKx$>^o 

[0 0 0 8] 

(Di^m^^^^m^^^ i.rz4^7Kmm^^m^r^ z: 
so ^j:v^'^<D4^A^nmi^^^mi^xnmm^^\^±i^ 



-2- 



3 

[0 0 0 9 ] 

»i gti*fUT3 g^^^^E$1^•. dcD^^cie ot:T 
CO 0 1 1 ] mm(D4^7i^mmti.x\t. ^^^^xxt^ 

U-r>^. .^7j<:7i^JU^. >'i-l/>>^ 

PFs.-L i BF4^7)^M^L.<. ^(DiSStlO. 1—3 
[0 0 12] 'J A-i \^-\z> 

[0 0 13] 

<^rj^'tn^m^^rzzi'Amm<D^mmz'z>\.^x^i^mzm 

[0 0 14] tK m » ?g 

^^^\z%tD^$^7]^nmm\t. ^7\^mmtmmnt i.x 
m^^'^mT^yjmxm^Lrzmizmm^ti^mnmm 

ftT^i^ ^^^^IQlmg^TtO 0. 2 5/xAJeil.T. 
<(^0. 2 0 uAA^T. ctO»^L<tiO. 15/iAJ[^" 

[0 0 15] jEmt^mt4^7i^mmmtt^i^u^mm,it 

^m'T'\z-^mfi.^^mLrz^\zm.n^mmt. mn,it 
^^^(D^tkm^m\zmfs::^t\^nm.t. m.m±x(D^ 
7i<^^k(om%^m\zm»^ti^mmz:km^ti^f)^. m 
^^b**^ ic -^mjE ^ sjjta L -3 -D^t ^ ^ Fb^ ^ 6 < r ^ 
t. ^tkmizmn^ti^m^mt^^^ iz^'i^-^ <f^o . 
(WMiioicia^Xo iSoT, -^m?^. -^mEE^wm 

[0 0 1- 6] fiE-:?T. mJffib/cmoftOH, m^&^'TCO^ 



(3) 4#ra 2001-57234 

mmt-'Ami&s =^'Anfkm(onmmt{yXttfmx$> 
[0 0 1 7] jinsatMti. :*tc8B-r3$®^ffiiiT»i^ 

1 8Af)mmx^. 'tLx^<D^mm.mm\ti smgja 

±i:L. mScoS^frtat^l 0-1 5mg/cm2eS 

(o^m^^^LfzO. 2 oij--r^;m±?fettmjaf^^« 

20 [0 0 18] h'D—ZbiDnmtiyX. ^JRU^»:7A^fi& 

mmnx^^L i PF6y)^$^7i^^m\zo. 5-2, 
L<tio. 7-1. 5 os^T^^Lxi^ 

[0 0 19] :i<D^o\zLxm:i^^nrzmm.it^mT 

{Z. i^a6X-i^>^UTJ<?^'^. 6 0t:T0. OlV^^rBJ 

-^co-m^^LrzJ:'^\z^^^\zw>u. ismNi^mA, 

ot:-co. 0 1 v^a^jijaL. 3i^raMiE^7:?^t> 2 s^H^o 

rzo<Dm\z^%b. ^(D^^m^mnmmm iuA/m 
g) tr^o 

[ 0 0 2 0 ] iMsSMM^M^ 
40 mm^"^. "ttiihmmmtLxi^mr^nmmxBb-^ 

[-0 0 2 1 ] mftSi:UTfi!fflpJfig?icU^C7AiSt UT 
LiF. LiCK LiBr, Lil. LiiS 
Oa. L i oh, LiS03CH3. LiS03C6H4CH 
3, LiPFe, LiBF4, LiCIO^, LiAsFe. Liz 
SiFc, LiC4F9S03, L i C« Fi 7 S 03;^j:<*: CO U ^ 

50 Co 0 2 2] ^tz. *C7)-/ft^-c^$n^U^r>A*lt) 



-3- 



5 

ffifflr^Ct/^^T^^o LIOSO2RS. LiN (S02 
R9) (SOiRio) . LiC (SOaRn) (SO 
2R12) (SO2R13) . LiN (SO2OR14) (SO2 
ORis) (dClT. Rs-'Rtstj:, Si^Wll^— TfeoT 

[0 0 2 3] Cinec^rt. LiPFs, LiBF4. LiO 
S02RI, LiN (SO2R9) (S02Rio) . LiC 

(S02Rn) (SO2R12) (S02Ri3)\ LiN (S 
O2OR14) (SO2OR15) f)m^L<s ^i>{Z\ft. L 

[0 0 2 4] $^7^mmtLT\t. ^KXX5";UCD«J. 
i&m,^^JV. «Kx^;k i3km^a\^)U. 

KhUp^^^WT'jrifc^U >S^X7.7-;k K4^f>X:^ 
>7^j:th*cota4^x— 7^;k 5^ h5 1 K a :7 ^ >/j:<i:co?i 

pC^;i.-N, N->?>t5^;U;^-A;<- h;^^i:C7)^*^;tF- 

TsJUt^ ^ >U ^(Dm^7s)Vit^ >, N - 
^/'J elf co^4^;d—/N*/- N-;^^;UtfD 

[0 0 2 5] :ztx^<Di^7\^mm(D^X'^. m^ib^w^ 

y')\^i>m^V<. ^btcti. la^^KKxXT";^'^^^^^ 
t^JtLTfi. x^U>;^-;1^4^-h. yntfUVy^-^i^ 

2, 3 ---<>5^U>;^3-;}^^-h/.f <i:;^^^lf bn^. ^ 
t^^Kx:7.5^;Ut LTH. v?>c^;i.:^>-;j^;^~ 
;l'X^;l.;^-7}^:^:.— c^x^;|.;i57— tH^- pt^>ll. 

yne;u:^-4<^-h, y tf;^;b-7^^;^^- 

[0 0 2 6] ^^mfkX.7.y^)Vtm^m,^X.y^7-)Vt 

rl^i^J^ti. fiS%T^LT.^4^^Kxx^;i. : m« 
^KXX^^;^?!^^ 5 : 9 S'-'Q 5 : 5 . L< ti2 0 : 
8 0-60:4 OT^-So 

[0 0 2 7 ] ^Tz. ^m^\z%f:>^i^t^m.^mz\t. ^ 
w^T^^i^t^m^v^^. 't(o^otmisam^i.x\t. 



(4) 2 0 0 1 - 5 7 2 3 4 

6 

[0 0 2 8] ^{ttHJtLT, 'Amtti^^mM^:Ltif^ 

(a) >'ex;Ux^u>*-#:?^-h, fx;vx^u> 
;^7-3R:^-K. 7^UP-1'P + v;»t5^;l/X^U'>:^-# 
/^-h. Z:^^ U n< a + v^5';i.x^U>:^~#:^^- 

10 (b) v'UO^. ^*"7l/<>g!, N-x^^j^vU-r 

[0 0 2 9] (c) < V'>7p^;i/KhU:^JPJ}^4^xX^ 

. ^yxz^jL-KhU (xh::^>';tF;v3}^-;ux5' 

x^;i.. ynbf;!^) , -i ^Ji^T^)Ul^hO ( h U / 

Tp?;Ui^}-U' (^^5^^ U n-r n4^i^x^;H . -ryvT 
-f yi>7p^;i/KKUTU;k -ryv 

7^ >'H^ K »J :7 xx;PO J: ^ y >'7^;UKX7.^;U 
[0 0 3 0] cnb(7:)4'Tt3> -J\i-)VX,^U>ti — if^ 

i^x^;u. -ry >7p^;uKhU (7^ U p-Y n^vx^" 

[0 0 3 2] m»K<hLT(D'J^'^AJgHHtflB(0^traS«J 
^^trl^7K^$S4^lC^g^$n, 0. 1-3 

. »^L<iiO. 5-2 0» 

^^^^^p^fk^^^iz^mLrziKmxmmLxh. h 
^^'^\t^(DmMmx^^^(iSon^mm^^rzy)vi^^'f' 
mmn<oikmx^mLxh. ^i\z\t7)\^^-r. i^^)ti 
u d(DmwL^ww\z^m:vrz^mx^m \^xh^ 

50 [0 0 3 4] - 'A n ^ 



-4- 



7 

0) (0 0 2) m(Dmmmf)^0. 3 4 nmJl^TcOj^attCD 
S5t^K*;d^^,7i^tt«sfT»0. #SS^'**^l£fil. (0 
0 2) ffiOBHRD^^O. 3 4 nm^Sx.^>Wf4T^^« 

□ b*-x, ^c7)teffl^cD^^^^txSH^2 0 0 ot:i^; 
to 0 3 6] ^rzJEm^mjs.r^jEmfB^ntLx\t. 

CoOz, LiMnOz. LiMn204. LiNiOz. 

L i N ixCo{i-xi 02. $>^\^'^{tmf^^mm\:^^^ 

it^. m^^tUoSi. V2OS. TiOz, Mn02, $> 

[0 0 3 7 ] z(D<^ouim^m\^^rz$^yKm.mm=.'Am. 
mt. Pimm, non, i^-hm. ^^\^^t^mmo:> 

^TJ:-o\z. :i<Dmm\t. ^mmmi^9{z^m^!^»^ 
m^uxt^^^mi lEmmmi^i o{zjEmf^^m^ 

s^iTLxmmL. ::(Dm^i^(D±T\zmm^4 
^m.m:Ltc^mxmmm 5 {z^mi^rz^(Dx^^o mm 
m^\z\t. mmm7f)mais:^^yh6^:ff\^xf)^i.ib 
^cLiz^owLDH^f^n. -^n-e'nftg'j- H 1 
ctr/^iEgu- K 1 2 ^^UT^s 1 h^^^\tiEm2 tm 

[0 0 3 8 ] mi X\t. ±/^U-^ 3 tLX^H&CDm 

^mmux^^^^K mmntLx. ^Ti^mm^xm^^ 

m^yjv^i-. i^^Jtiu^omMm^mz^Si^ittih 

[0 0 3 9] c:c;)m?feTfi. iEffi'j-H 1 2\t. 
mmmw. s ^it Lxnmm. i t.(r>m%^m^tmhnx 

^r>Ur>x^^^. 

[0 0 4 0] m2\t. ::y'^ym^^ii^nmWLZLAm^<r>m 

T*^o :icDI|?&Ttl. RS4^ft«13. RSi^IEffil 



(5) #M 2001-57234 

4. #*m«ac$:^tX'tA^-:$' 1 5, TJP^-'^Ai 

3. il/^l/-^15. IEffil4, T)\f^:z.^U'^tz\t.7. 
5^>UX<Ofil7. A*:^2 0O«i;?T^^^nT^^5. 

fete 16, mf5Sl9, A-:^2 0tl. S«>STJB^^ 
70 n\Z<\^^7.'ryV7.Ud(D\i%(J>^(htl^^m^t\:b. 
[0 0 4 1 ] 

i^nmt^n^wikm\z^^n^w^^n^^<r> 

[0 0 4 2] 3^«^ll»mffi4Dci:(y^L i Co02« 

i co02-^.^i^^m«^f^«L., -^n-^nom»ti 

[0 0 4 3] <^mm.^mMo:^v^w>m!^nm.mmt. 

20 LT, (4'ieil*81±»^&, LF-I8A) ^ip 

ibt:-'Jx> (PVDF) 1 3mSgPt^?g^L. ^S^J 

^))-^mm:\.ti. cicDftffi'&^j;^^^ u-'^j?^ 1 8 M 
i^m\^. c:n^ii:s 1 4mm(DRfi4^;m^fei'^T, 3 

iP^ttllOum, aSli2 Omg/<|) 1 4mmT$>o 
iO [0 0 4 4] <L i C oO2mffi(0f^il>L i C oO 

1) 9omffigs, LTco^^essgg. z-t^^ 

u>':r^y^ i^m^s :^^ni^mmhvx<o^^'}y-j 

{t:b'-'J5"> (PVDF) 3m«gS(h^?g'&L. mm<D 
;^^u-^i^MU/io CK^L i c o02'&^j;^^u-^ 

JP$2 0 Mm(D7;V^«JC^*U e;J*$-tt;^c^. EEtg 
f^mV. Cin^&itg 1 3mm<7)RM^i::tT^i^l'^T. L 
i C o02«S^f^«U;^Co L i Co02^9J(0^$ti9 
40 OAtm, asti3 5mg/<|) 1 3mm-C$>-p;'c:o 

[0 0 4 5] <L.i -^«ll»Sft6(Df^ia>@2lC^L 

^^HSJmS 1 4. figl 6mmTj?$ 0. SmmcO^ 
R'J^'^A?§13, 43<:tt;;?^2 Sam. itSl9mm 
CD«^?Le#U ynbU>:7^;i.ASc0ii/\-l/-:^ 1 5 
X5^>UXMCD2 0 3 2 it-f X(7)m^fe 1 6 IC. ^ 
SU5^':>AfSl 3. -ti/\-U--:$^ 1 5. 5^;^M^mffi 1 4 

[0 0 4 6] -eco^, -t A U-^ 1 5 lll^Tkm^J^ 0 . 
50 OSml^r^AU. ^blcjp^l. 5mm. fltglS. 



-5- 



9 

mftkJ^CD^Stt^^JtU, ii:g2 0mm. a$3. 2m 

' (0 0 4 7 ] <L i C oOe-^^H^mteOf^SSOtS 
Si 3mmCDL i C oOzm^l 4. Egl4mmCD^ 
*SII»Sffil3. i5j;(y:jp$ 2 5 Mm, EglSmmO 
a*7L143j?U:/a t:u>y^;i/Afico-t:/^U'— 1 5 

7;'7^>U7sKcD2 0 3 2it-rXc7)a?fiffil 6lr. ^ 
^^»mffil 3, -ti/N-U-^ 1 5. L i CoOamffil 

[0 0 4 8] ^(OS. ir/^ U-^ 1 5 ICif TkS^Ji^ 0 . 
03mI^ffiAL., ^blCil^l. 2mm. it^ 1 6 m 

itert«^M^tt^»^L, iEg2 0mm. 19^3. 2mm 

[0 0 4 9 ] <mnnm,m.(Dmm>v. \ -^^^i^mite 

^fro/z. X-v>y^frHc JKjO. 6mA/cm2CD 
moit^e^T 0 V ^T&« L;^'^ 0 V UT^ttmP* 
r^l^ 1 OP^PbIc^L. ^(D^lf?^3 0. emA/cm^COmSit 
^STl. 2 V^T3^mLT7^^b 1. 2Vl-^H^UT± 
^m^ral^ 1 O^Pb^^T^o li^l. 2mA/cm 

2 c7)m^^ST 0 V STiicm L.?^c^ 0 V ll^lt LT^tt 
nmf^^bm^tl^. ^(D'^i^l. 2mA/cm2c7)^ 
Sif^STl, 2 V^T^mLTTi^^ 1. 2VtC»}^LT 

ilCD»f^CD^2-tf-l'^Jl.fT-:?7"Co 

[0 0 5 0]:;^ir. cicDmite^e ot:i::#iaL. 0. 2 

[0 0 5 1 ] <?s^a^#^x h>L i -^f^.m^mmcD 

^(Dik. f^:*g6»C0 3-y--r^;ua<i:LT2mA^m2^, 

0, 0 lY^mjEo^n^-^r^i om^(DWLm^mj:-D 

Lfzm. 2mA^mat. l. 2 V^SEEcO^^Ti^SNf 

m (%) tLTii^i^rzo z(D^mm^m\zm^^^TSim 
[0 0 5 2 ] h i cooi-^mm.t^nmom-^iz^t. 

^■r*co^f^TX-S^>^$:fTofro r;^j:t:>*>. 0. 5 
mA(D^m,m> 4. 2 VCO;£mEE<^^{tT/ 4. 2V-f 



16) «fM 2001-57234 

10 

ACDJtSflK. 3. 0 VOJtflJEco^fl^T, 3. OVTO 
«a[ffl7!^^0. 0 SmAtC^c^^TttmUrco ;*:iiT. 1 
mAOmmm. 3. 8 5 VCD^emiECD^ftT. 3. 8 5 

vTomatfiST^^^o. 0 smAizu^^-v^m^fT-Drz. 

[0 0 5 31 :^V^T. 6 OlCCOtmWtCl BPa«#L, 

-eof^. ImACD^mffi. 3. 0 VC7)^mEE(7)^^4^T. 
3. 0 VTCOao?tfiI)^^0. 0 5mAt::;^ci:^^TMm^fT 
■otzo ;iC0&$(D. i^m«#mf3. 8 5VS-CCO^«Sfi 

tc*tr^>. »ff*co»«sa(Dtt^^$ss#^ (%) 

[0 0 5 4] mmmi) L iPFi^l 5. 2g(10 
Ommo \)^. X^lx>:^— sp;^^— h (EC. 39. 
8Sa%) . v^;<^;P:^-3}^^~h (DMC, 5 9. 7 
m&%) :f^J:ZM^\izz)VJi^U>ti-ts^-h (DVE 
C, 0. 5Sfi%) cog^giK[;:S«$-ttT, 2 5*CT 
1 0 Om 1 <hU. L i P F6«e 1 (mo 1 / 1 ) (D 

^Ti^mmm^mnvtzo 

[0 0 5 5] c<o4^7i<immmz^\^^xmnmm,m^m& 
Lfz. m3i)^i^t>i)^^^z>\z. I. i -^mm.$Qnmizm 
20 nrzmm. rutD^mnmmti s--2 smr^xmi- 

^fzOO. 2 2 uAX'hr>rz. ^tz. L i 

m<Dmu^w^ik^m-<. ^mm^m (%) «:^ucie 
[0 0 5 6] {^mm 2 ) mmm i \z^\^^x. x^^ u > 

;^-3}^;^-h (EC) . (DM 

C) 4D<i:0^>^b:-;PX^U>;^-#:^-K (DVEC) 

nmmm^m^i^rzo mtz. z(o^?^mMi^^L i co 
30 oz -^m^^mmzmmL. ^mm^^ (%) 
Lx^wzm-^xt^i.fzo 

[0 0 5 7 ] mmm 3 - 1 o ) nmw 1 iz^\^^x. ^ 

:^-7}<;^-h, ^tK^UO^. ^tK^^^vIU^, :7j:- 

k>s^ (;<5";u:^-7}^:^-h) . y.'>y^;u?^ h M A 
;u#^vx^;k <Vf>7^;WKhU (t^^Up-yd^ 

-/O [0 0 5 8] (itR««Jl) #7K«««i:LT. x^U> 
h (EC, 4 0Sg%) 

-h (DMc, 6os«%) o^m-^mm^m^^^fzi^Amt 
mmmi tmmizm^. mnnmm^m^L. m\zm. 
itxmwiLrz. -^i^iz. Li-jimmiQmm^jzULi 

m^L. SllcSBLfeo 
[0 0 5 9] 
[^1] 

50 



-6- 



(7) 





























































GQ 




CD 


1 


1 


1 










CO 


o 








1 


GO 








1 




1 




00 


o> 


00 




is 














































































































OH 


< 


O 


























If 


O) 


1 . 


1 

1 


1 

1 


1 

1 




1 
1 


1 




1 


1 

1 




M 




CNJ 






CsJ 


LO 




CSJ 


CO 










m w 


CM 


1 


CSJ 


CM 


CVJ 


CSJ 


CSI 


CSJ 






CSJ 


CSJ 
























1 






■f^ 












o 




o 


o 






o 




































ID 


O 


in 


lO 


in 


to 


CSI 


in 




o 


o 






CX 




























!^ 






O 










Q 




CVI 








































QQ 








Js 








00 


00 




« o 




























:s 




GO 


a> 


cr> 


O) 


CD 


CD 


CD 




CO 


CO 


o 




o 


tn 






in 


m 


in 


to 


in 




in 


in 


C£> 






























m 




CO 


csj 


CO 


CO 


CO 


00 


CD 


CO 




eg 


CNJ 






o 


CD 


CD 


a> 


o> 




cn 


CD 


<D 




CD 


CD 


o 






CO 


CO 


CO 


CO 


c?0 


CO 


CO 


CO 




CO 


CO 






















-rt- 




























D 




























V 
























I 


H 


a 
























tf 


















1 




1 






1 




<\ 
























■R 














e 




































1 




- 












A 




a 


































A 


A 






IS 

-A 








-fe 
_^ 








H 




>K 


V 




A 










K 












H 


_i 






K 
















n 




_\ 


fy 




1 1 


'A 






n 








u 




H 






H 


> 




M 




\} 


-J 










U 




m 




V 


V 


'^ 
















CO 






CO 




oo 






o 


























w 
















m 


m 




m 






m 


m 












All/ 








ftK 






w; 


mi/ 





H< 
I 



H< 
I 

o 

o 

o 



< PQ 



20 



30 



2001-57234 
72 

[0 0 6 0] 0 43j;a:it«fiHJlcDe«::?i^^ 

[0 0 6 1 ] 

^HJEilmgftfcO 0, 2 5 MAI^Tt L^0T. 

[0 3] timmm (hr) n*tr^®»tzgitn;^cjin 

[??'^(DUi^] 

1 . 13 Mffi 

2,14 lE^ 

3. 15 -fe/^U—r^^ 

5.16 mmm 

7 . 1 9 • • • - - 

9 • • asmm^ 

10 jEmmmi^ 



40 



-7- 



(8) 



2001-57234 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



